Introduction
============

Lower back pain is a common complication of postoperative epidural analgesia, and the incidence is 2--31% ([@b1-etm-0-0-6623]), especially in women with cesarean section, whose incidence of lower back pain is as high as 35% ([@b2-etm-0-0-6623]). Mild pain can cause insomnia and anxiety. In severe cases, it can even cause tearing pain in the waist, which brings about tremendous physical and psychological trauma to the mother. It is also possible that lower back pain turns into chronic pain, disturbing parturient for a long time and having a negative effect on quality of their lives ([@b3-etm-0-0-6623]). In general, the treatment of postoperative lower back pain is patient-controlled epidural analgesia and intravenous controlled analgesia ([@b4-etm-0-0-6623]). Although the two treatment methods can relieve pain after maternal, they have no preventive effect on postoperative lower back pain. Therefore, it is considered that whether there is a way that can effectively prevent the occurrence of lower back pain, or can effectively reduce the degree of pain. In the study of Salem *et al* ([@b5-etm-0-0-6623]), dexamethasone (DXMS) was shown to be effective in reducing adverse anesthesia during cesarean delivery. Thus whether DXMS also reduces back pain following epidural delivery analgesia is considered. DXMS is a kind of steroid hormones, and its role is similar to glucocorticoid, commonly used in the local treatment of chronic pain. DXM also has significant preventive effect on postpartum hemorrhage in cesarean section ([@b6-etm-0-0-6623]). There are also studies showing that DXMS is conducive for combined spinal-epidural analgesia cesarean section ([@b7-etm-0-0-6623]), which indicates that DXMS has been widely used in pregnant women and its safety has been guaranteed. DXMS has a variety of therapeutic effects, but there are few researches about its effect on postoperative epidural analgesia lower back pain. To determine the effect of DXMS local pretreatment on epidural puncture point on the prevention of postoperative lower back pain after epidural analgesia, the following statistical analysis was performed.

Materials and methods
=====================

### General information

A total of 368 parturient women admitted into People\'s Hospital of Rizhao (Rizhao, China) from January 2014 to December 2016 undergoing epidural labor analgesia were included for the study. A total of 188 patients treated with DXMS and lidocaine mixture around the epidural puncture point were enrolled into the observation group, with a mean age of (27.2±4.7) years; a total of 180 patients treated with 0.9% sodium chloride injection and lidocaine mixture around the epidural puncture point were enrolled in the control group, with a mean age of (28.3±4.9) years.

Epidural analgesia for labor was applied on parturients who were primipara with full term single live fetus, aged 22 to 35 years old, in full compliance with epidural anesthesia contraindications and indications, and in line with American Society of Anesthesiologists ASA grading ([@b8-etm-0-0-6623]) I--II level. Exclusion for the following cases: patients allergic or resistant to DXMS, patients with digestive diseases and in active phases; patients with abnormalities in adrenocortical function; patients with abnormalities in liver and kidney function; patients with a history of pre-eclampsia, diabetes, gestational hypertension; patients with mental disorders or abnormal brain judgments; patients failed for epidural analgesics. The postoperative lower back pain condition at 48 and 72 h after operation and the general conditions such as gender, height, weight were recorded. The study obtained the medical Ethics Committee\'s approval of People\'s Hospital of Rizhao, and all patients and their relatives signed the informed consent form.

### Treatment

Parturient was given oxygen immediately after entering the delivery room. Routine monitoring of vital signs was performed. When the cervix was open to 3--5 cm, epidural catheterization anesthesia was immediately performed. Routine disinfection and towels were placed, patients were right arm reclining and received anesthesia at L3 and L4. Pretreatment for patients in the observation group was the injection of lidocaine (4 ml) and DXMS (1 ml) mixture around the puncture point, patients in the control group were given the injection of lidocaine (4 ml) and 0.9% sodium chloride mixture as the pretreatment. Then anesthesia and puncture were performed, an epidural catheter was placed, patients were injected with 0.2% ropivacaine (10 ml) and maintained at 10 ml/h with 0.1% ropivacaine + 2 µg/ml fentanyl. The drug was immediately stopped when the cervix was fully opened.

During the delivery, if prolonged labor or stagnation occurred, the parturient was moved to the operation room immediately for cesarean section. Narcotic drug was lidocaine hydrochloride injection (SFDA approval no. H37022147; Shandong Hualu Pharmaceutical Co., Ltd., Liaocheng, China), specifications: 5 ml: 0.1 g; DXMS sodium phosphate injection (SFDA approval no. H41021255; Suicheng Pharmaceutical Co., Ltd., Zhengzhou, China), specifications: 1 ml: 5 mg; Ropivacaine (SFDA approval no. H20100126; Jiangsu Hengrui Pharmaceutical Co., Ltd., Nanjing, China), specifications: 20 mg/10 ml/U, fentanyl (Zhunzi H20030199; Yifan Renfu Pharmaceutical Co., Ltd., Shanghai, China), specifications: 2 ml: 0.1 mg. The implementation standard was Chinese Pharmacopoeia 2015 edition two ([@b9-etm-0-0-6623]).

### Observation index

Postoperative lower back pain was assessed by using the Visual Analogue Scale/Score (VAS) ([@b10-etm-0-0-6623]), defined as mild pain at 1--3 scores moderate pain at 4--6 scores, severe pain at 7--10 scores.

### Statistical analysis

SPSS 19.0 (IBM, Armonk, NY, USA) was used for statistical analysis. The enumeration data was expressed as percentage. The measurement data were expressed as mean ± SD. The comparison between measurement data was performed by t-test. The rate was compared by Chi-square test. p\<0.05 represented the difference was statistically significant.

Results
=======

### Clinical data

A total of 368 patients with labor analgesia were enrolled, 188 cases were in the observation group and 180 cases in the control group. There was no significant difference in the basic data of maternal age, height, weight, education, residence, exercise habits, ethnicity, mode of delivery, puncture times and ASA grade between the two groups (p\>0.05). The factors between the two group were comparable. The clinical data of two groups can be seen from [Table I](#tI-etm-0-0-6623){ref-type="table"}.

### Comparison of postoperative lower back pain incidence

There were 36 (19.15%) cases of lower back pain in the observation group and 67 (37.22%) cases of the lower back pain in the control group at 48 hours after operation. There were 18 (9.57%) cases of lower back pain in the observation group and 43 (23.89%) cases of the lower back pain in the control group at 72 h after operation. There was a significant difference in the incidence of lower back pain between the two groups (p=0.032) at 48 h after operation. The incidence of lower back pain at 72 h after operation between the two groups was significantly different (p=0.036). DXMS pretreatment can reduce the incidence of post-partum back pain in patients with epidural analgesia ([Fig. 1](#f1-etm-0-0-6623){ref-type="fig"}).

### Effect of DXMS anesthesia on parturient with different puncture times

In the observation group, the number of patients undergoing one puncture was 160, of which 28 patients had postoperative lower back pain; there were 28 patients undergoing more than 1 punctures, of which 8 patients had postoperative lower back pain. In the control group, the number of patients undergoing one puncture was 153, of which 51 patients had postoperative lower back pain; there were 27 patients undergoing more than 1 punctures, of which 16 patients had postoperative lower back pain. Among the patients undergoing one puncture, the incidence of postoperative lower back pain in the observation group (17.50%) was significantly lower than that in the control group (33.33%), and the difference was statistically significant (p=0.018); among the patients undergoing more than one punctures, the incidence of postoperative lower back pain in the observation group (28.57%) was significantly lower than that in the control group (59.26%), and the difference was statistically significant (p=0.006) ([Table II](#tII-etm-0-0-6623){ref-type="table"}).

### Effect of DXMS in different modes of delivery

In the observation group, the number of spontaneous births was 135, of which 26 patients occurred postoperative lower back pain; the number of cesarean section was 53, among them 10 patients occurred postoperative lower back pain. In the control group, the number of births was 131, of which 48 patients occurred postoperative lower back pain; the number of cesarean section was 49, postoperative lower back pain occurred in 19 patients. Among the spontaneous birth patients, the incidence of postoperative lower back pain in the observation group (19.26%) was significantly lower than that in the control group (36.64%), and the difference was statistically significant (p=0.028). Among the cesarean section patients, the incidence of lower back pain in observation group (18.87%) was significantly lower than that in control group (38.78%), the difference was statistically significant (p=0.019) ([Table III](#tIII-etm-0-0-6623){ref-type="table"}).

### Comparison of VAS score

At 48 h after operation, there were 36 cases of postoperative lower back pain in the observation group, including 20 cases of mild pain, 13 cases of moderate pain and 3 cases of severe pain. In the control group, there were 67 cases of postoperative lower back pain, including 19 cases of mild pain, 33 cases of moderate pain and 15 cases of severe pain. At 72 h after operation, 18 maternal postoperative lower back pain patients were observed in the observation group, including 14 mild pains, 3 moderate pains and 1 severe pain. In the control group, 43 cases of maternal postoperative lower back pain were observed, including 5 cases of mild, 25 cases of moderate, 13 cases of severe pain. There was significant difference between the two groups in terms of different degrees of lower back pain at 48 h, 72 h after operation (p\<0.05). At 48 h after operation, the number of severe pain cases in the observation group was significantly lower than that in the control group (p=0.021); at 72 h after operation, the number of severe pain cases in the observation group was significantly lower than that in the control group (p=0.014) ([Table IV](#tIV-etm-0-0-6623){ref-type="table"}).

Discussion
==========

Epidural analgesia has a variety of advantages including rapid onset, small dosage, the exact effect, good controllability, and it has become the preferred method of obstetric surgical anesthesia in China ([@b11-etm-0-0-6623]). However, there are many adverse reactions of epidural anesthesia, and lower back pain is one of the major. Currently it is considered that postoperative lower back pain is due to the lower back soft tissue injury caused by the puncture during epidural anesthesia in the back. Soft tissue injury can cause local aseptic inflammation, such as periostitis, tendonitis, or cause traumatic edema of the supraspinal ligament and the interspinal ligament ([@b12-etm-0-0-6623]). DXMS is widely used in the treatment of pain. Epidural postoperative lower back pain is its indications. The side effects DXMS brings to the body is minimal, so it will not bring adverse effect on the quality of patients\' lives ([@b13-etm-0-0-6623]). Therefore, the medical records of 368 cases were retrospectively analyzed, and the effects of DXMS on the prevention of lower back pain in pregnant women after epidural analgesia were summarized.

In this study, the inclusion criteria was strictly enforced and the relevant variables were strictly controlled so as to ensure the validity of the research results. At the same time, repeated examinations on the data processing part of the experiment were conducted to minimize the error of the research results. In this study, the incidence of lower back pain at 48 and 72 h postoperatively in the observation group was significantly lower than that in the control group, and the incidence of lower back pain in both groups was significantly different at different time-points (p\<0.05). Therefore, it can be thought that preoperative DXMS can effectively reduce the incidence of postoperative lower back pain in patients with epidural analgesia. In the study of Abd *et al* ([@b14-etm-0-0-6623]), they demonstrated that DXMS is absorbed intramuscularly in human tissues and absorbed by tissue vessels. DXMS binds to extracellular receptors and alters the arrangement of cell surface molecules, resulting in decreased permeability of the capillary wall to achieve the role of vasoconstriction and analgesia. In a related study by Rathmell *et al* ([@b15-etm-0-0-6623]), they concluded that in epidural surgery, DXMS can inhibit the activation and release of the inflammatory mediators around the injured tissue by inhibiting the synthesis of prostaglandins and inhibiting the oxidase activity around the wound site, thereby achieving the analgesic effect of inhibiting spinal nerve root conduction. This corroborates the results in this study that DXMS pretreatment is effective in reducing the incidence of postoperative lower back pain in epidural labor analgesia. In the study of Chau *et al* ([@b16-etm-0-0-6623]) and Wilson *et al* ([@b17-etm-0-0-6623]), it was shown that the number of punctures is a direct factor affecting postoperative lower back pain. Therefore, the effect of DXMS on patients with different times of punctures was investigated and it was found that either with one puncture or many times of puncture, the incidence of postoperative lower back pain in the observation group was significantly lower than that in the control group. In the study of Chou *et al* ([@b18-etm-0-0-6623]), they found that cesarean section led to a variety of complications such as postoperative lower back pain. Therefore, the effect of DXMS on different modes of delivery was also compared, and it was found that both the incidence of postoperative lower back pain in the observation group was significantly lower than that in the control group, either in the case of spontaneous or in the case of cesarean delivery. The result showed that DXMA can reduce the incidence rate of postoperative lower back pain in different delivery mode. In addition, the degree of maternal lower back pain at different time-points after operation was also compared, and it was found that DXMS pretreatment can significantly reduce the degree of lower back pain after postoperative epidural analgesia. In the study by Sharma *et al* ([@b19-etm-0-0-6623]), they concluded that the long-term analgesic effect that DXMS exerts was due to long half-life of DXMS and the slower absorption of DXMS in the body, making DXMS perform a long time analgesic effect on the puncture site.

Labor analgesia originated in foreign countries, and it has a history of only more than 100 years. It is a simple, safe and mature technology with a high penetration rate in foreign countries. The analgesia rate in the United States is more than 85%, and more than 90% in the United Kingdom ([@b20-etm-0-0-6623]). In China, there are still few hospitals that can perform labor analgesia, and the popularity in China is still very low. Therefore, there are still few studies on labor analgesia. The lack of sample size is also a problem in this study. This study can play an auxiliary role in labor analgesia. With the increase of painless childbirth in China, this study will certainly provide guidance for labor analgesia in the future.

In conclusion, DXMS local pretreatment can reduce the incidence of lower back pain after labor analgesia, and it can reduce the degree of lower back pain. DXMS is beneficial for the prevention of postoperative lower back pain after epidural delivery and deserved to be widely used in clinical treatment.
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###### 

Clinical data of two groups of patients.

  Item                    Observation group \[n (%)\]   Control group \[n (%)\]   t/χ^2^   p-value
  ----------------------- ----------------------------- ------------------------- -------- ---------
  Age (year)                                                                      0.876    0.411
    \<28                  112 (59.57)                   109 (60.56)                        
    ≥28                     76 (40.43)                    71 (39.44)                       
  Height (cm)                                                                     0.175    0.969
    \<160                 120 (63.83)                   126 (70.00)                        
    ≥160                    68 (36.17)                    54 (30.00)                       
  Weight (kg)                                                                     0.956    0.396
    \<55                    96 (51.06)                    93 (51.67)                       
    ≥55                     92 (48.94)                    87 (48.33)                       
  Cultural level                                                                  1.363    0.517
    ≤High school            95 (50.53)                    88 (48.89)                       
    \>High school           93 (49.47)                    92 (51.11)                       
  Residence                                                                       1.336    0.522
    City                    99 (52.66)                    88 (48.89)                       
    Countryside             89 (47.34)                    92 (51.11)                       
  Exercise habits                                                                 0.933    0.393
    Yes                     73 (38.83)                    66 (36.67)                       
    No                    115 (61.17)                   114 (63.33)                        
  Puncture times (time)                                                           0.976    0.381
    1                     160 (85.11)                   153 (85.00)                        
    \>1                     28 (14.89)                    27 (15.00)                       
  ASA classification                                                              1.147    0.311
    I                     153 (81.38)                   150 (83.33)                        
    II                      35 (18.62)                    30 (16.67)                       
  Mode of delivery                                                                0.912    0.419
    Natural production    135 (71.81)                   131 (72.78)                        
    Cesarean section        53 (28.19)                    49 (27.22)                       

###### 

Comparison of the incidence of postoperative lower back pain between the two groups of parturient.

                      One puncture   More than one puncture                                  
  ------------------- -------------- ------------------------ ------------ ---- ------------ -------------
  Observation group   160            132 (82.50)              28 (17.50)   28   20 (71.43)     8 (28.57)
  Control group       153            102 (66.67)              51 (33.33)   27   11 (40.74)   16 (59.26)
  χ^2^                               4.232                    6.438             4.697        7.626
  p-value                            0.033                    0.018             0.030        0.006

###### 

Comparison of postoperative lower back pain incidence between different modes of delivery.

                Spontaneous birth   Cesarean section                                  
  ------------- ------------------- ------------------ ------------ ---- ------------ ------------
  Observation   135                 109 (80.74)        26 (19.26)   53   43 (81.13)   10 (18.87)
  Control       131                   83 (63.36)       48 (36.64)   49   30 (61.22)   19 (38.78)
  χ^2^                              4.667              4.213             4.888        6.434
  p-value                           0.031              0.028             0.021        0.019

###### 

Comparison of VAS scores at 48 h and 72 h.

                     48 h                      72 h                                          
  ------------- ---- ------------ ------------ ------------ ---- ------------- ------------- ------------
  Observation   36   20 (55.56)   13 (36.11)     3 (8.33)   18   14 (77.78)      3 (16.67)     1 (5.56)
  Control       67   19 (28.36)   33 (49.25)   15 (22.39)   43     5 (11.63)   25 (58.14)    13 (30.23)
  χ^2^               6.435        4.232        4.886             7.624         6.756         6.331
  p-value            0.012        0.026        0.021             0.007         0.009         0.014
